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FLOW CONTROL DEVICE OF MOLTEN METAL 




Abstract of JP61 8251 8 

PURPOSE:To suppress the inclusion of the powder by providing a 
DC energizing means to energize the AC current for linear driving 
to an electric coll and a DC energizing means to energize the DC 
current for braking to an electric coil, and thereby making the 
molten steel flow along the wall surface of a die. 
CONSTITUTION:ln a flow control device of the molten metal, a 
plurality of AC energizing means 81-611, 612, 615-621 supply the 
AC cun-ent for linear driving to flow the molten metal In the direction 
of arraying status of the magnetic poles to a plurality of electric 
coils to excite each of a plurality of magnetic poles to be arranged 
along the side of the dies surrounding the molten metal. At the 
same time, the DC cun-ent energizing means 81-, 611, 612, 
615-621 supply the DC cun-ent for braking to brake the molten 
metal. The molten metal flows in the direction of the arraying status 
of the magnetic poles by the AC current of the electric colls while It 
is braked by the DC current. The same electric colls are commonly 
used both for flowing and for braking, and the flow of the molten 
steel is promoted, and blow holes in the solidified surface of the 
molten steel are removed. 
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«. 1$BB^P3 - 2 5 8 4 4 2#^iSBCffi^O«58yP- 
[0 0 0 5] . 

ij =7BQefA5^«8Z(Ia8:Aa, Ba, Ca) %6ofl3fi;f[3'r;i<^ 
kS«r%3Sie'M19¥3(81'^3;6W69©v 6U, 612.61 

^9!(61'-69©, 613,614.615-<^21;41~4g) ; 

[0 0 0 6] ip-?^^<a-mmkoimimmmm^ m 

-fJKlAa-3Aa,lBa~3D8,lC8~3C8) ; VSSpi-i ilrttl'e 

9©811.612} : 9$^'{A^tL^fUDfBmil^m»'S>1t 
*®<WlWjaxE^S(61~69©613.614) ; ^Su-f 

3S:10ffl35«Eftf^a(81~83;61~69©, 615-621:41-4 

r^. 4Sftfii©A8iE^^S(6W69©. 615-^21:41'« 

49) : Sfi^S. 

[0 0 0 71 ;^|EiB©J;OS#»»m&<Sc!}M$!(f)|i 
tz.. m^3. xi^li^S, %1. 112, • • >^m><n 

iBism-'ig) ; cn&©ias*n-!?n*iaiiai-'5fc» 

©. ^1. ^2. • • •Ilm^nS9n>fJKUa.]Ba,l 
Ca, 2Ab> 2Ba, 2Ca, 3Aa, SBa, 3Ca) ; 0 ^TRSftS^SiEffijifESg 4V 
JB (Aa,BB. Ca) SJgjS1-5fc»©ina©e-^«:^-r5M 
«»4^il!(81-83) ; fg 1 ii©e-^(Aa3tfJ6) 4m 1 . m 
+ 1, 2in+l, • • •^Zi'f)l/(lAA,2A&.3Aa)<%-tl 

s(632). fla^sceiz)©^^?®-^*^^©*^^-^ 

»1. m+l, 2m+l, • • • 3-f-n'F5'fA(61,6 
4. 670615~-621;41, 44, 47©411-^414) ; H 2 iE©e^(B 50 
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aj*/»SSB2. m+2, 2m+2. • • '«a3-fJPa 
Ba, 2Ba. 3Ba)-%-tl^tllrirr&n^«ffi$TjS4rrSi9 

ism «iK#soffi»##scn6©ffifi3-f;i^n 
■enic5rc6n&/'?-f7;^fli4)'m7xi-«*a. *± 
a; n-f 7x**ifc©#fc«'jfirfSji«5'a-T-^-e« 

a3-/-»l^n:?tl{'ffi«6Tim2. m+2, 2 m+2, 
. , . a < H 7< (62. 65. 680615-^21;42. 45, 48© 
411-414) ; m3g®<g-S(CaM*)£ISin. 2m. 8 
m. • • •«fii;a-fA'aCa,2Ca.3C»)-5'n-eni:^6 

;w7XT«m A-f7xa*i)fce#fcii*i6 

m. 2in, 3in, • • • :3-f A'H5'f n(63,66.690615 
— 6£L;43,46,49©411-4I4) ; Sit&S. 

[0 0 0 8] :i^nm<o-mmu. im^tiiJtL^mts 

fifffljZKDfcia-prejiIbfcSi. Sg2. . • -JSmx 

niaffidi-w) ! z.ti^ows^n^nmmr^^^ 

©, si, fS2, ' ' •fBmXnWia^MlkhHi.l 
Ca. 2Aa, 2Bft, 2Ca, 3Aa, 3Ba, 3Ca) ; ^SSMH^B CAa) ^ 
fi61-SfcJ&©a51ix*-r-fy-:^&*S«4l/ft:>^*U^ 
a(81~83®812) : 0rJSraiDTpaTftj««U*e(81-83 
©812) ©gtflT K l^X^IBJ*:®8f UTv ffl2!52BE«SSiS 
J^(Aa>K:rai^TBIf^<iW-:?'3-^*lft:. ma(3S:S^Aa.B 
a, Cajl*i6)©ffi«xa-?-f v=-iJ'*Kta-r#S : Stt 

1 attajSiS Offie^ra.-?^ 5=-^' fc» 1 , 
m+l, 2m+l, • • •«a^'fJKlAa.2Aa.3Aa)-e 

ti^twzMx&tvk.mnB^'&smr^sm^-mei, 64, e 
7©6i2). »6nfcate!:n6o««=i^;H&n-¥ftite 

^retlfc/f-f 7Xli&l)IIiL*JIDS^l;(61. 64. 67©61 
4). Bff;£^flITpa|*3©. KSD3lf#ibJ«#7ta*«5^-ri$P9 

©IB en 6 ©«s;3< ;i-en-fntdffi«TsM i , m+ 

1, 2m+l, ' a'/A'HS-f A(61,64.67©617- 
621:41.44,47©4U-414) ; 8E£HS*tfcS2ig<Ba*ha3 
©fiia3*a-T->ff -^K:Jg2, m+2, 2m+2, • 
■ - 9SS,3 -iMUi. 2Ba. 3Ba) *n-FnK3BT Stlfclfi 
4Sfl5^:^»1-$^ff=Fat<62,65.68©612). SSnfcffi 

ic ens ©«S3-f ;Ko-?>n-?ntc3&T e.nfcA-f 7x 

iE41lD^-$&di$¥S(62.65,68©614), glf&jq9BTpai«9 

•fJWO-en-^ihfcafirfS^a. m+2, 2m+2, • 
• • aOlrH^-f A(62,e6,68©617-621;42,45,48©41 
1-414) ; ?8fllSilfcSmjl{Caj9J&) ©a«5ra-5'W 
5*~^'CtBin, 2m, 3m, - - - «»3-f ;i'aCa,2C 

a. soo^^^tuzgsr^nt^mtmtimf^st 

(63. 66, 690812). ^^tlltmz^^H^oafS&O^n^ 

n-ftifcjSTsnfc/t-f 7;^«i4iiiiA«Jiiis:^i!:(63.6 
6,69©6i4), mjeiasffTpai^ro, toSP^ajJI^^tlQAt 
atfitiarora ens ©ma^-i' ;>?-n-?^nfc2S-r«fg 

m, 2m, 3m, • • ■ JUs^-f A(63,66,69©617 
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[0 0 0 9] Jie:i:>s>ai'3ici^lxftffi^)i. & 



«ssiDBt»aFii2ia)ci&-DTE5<JUfe«s:fi©i8ffi fliTftjfesn*. issL&skmi, asra-xwoRf 

m~i9)ffl^-nnfaa&®»rsfc»<oaa®osfL3'f sjus^bt. amiittcoatfeA-rfe&ssns, 

/KlAa-3Aa.»a~3BB,lCa~3Ca)te, 5ESiffJ«?a(81 8SiE3g&1»fc6"?'-a«)2S5F3.-x-f iSi!i*S^ 
~83:61-~690. 611.612,615~-621;41~49)*t, BffiO iO SfSwtCAD, SfigcofiaSiiHBirAfcMJSTSlgO® 

s8Eee!Ea88:Aa,Ba,ca)es«t, i^'s. midwm 3is^BM>, ^isscs-f ^Ptt^Tfr^d. mfbmwA 

(61~69®v 613.614. 615-«621:4l~49)«t, SSt^fe i>tt, U=7^-^#l9'ffl3!!8iS«i!5i6JBfeSSS«7'a. 

[0 0 11] 2(:%gg®8m9SfiESg«ITt±. JSii3!;^¥ [0 0 1 S] :^SSIi®m>g^^a:C^», 

K(61-69®6U, 612) IfiSSi^n^n^H-eHO U =:7fi jaU^^fitTOieiifflloSii^^ 099 &;&«ic6:95 . 

si:^$j£«. m&ij^^mei-^saoGis. si4)ifims. [o o 1 4] 

(81~83;61~'690» 615-62I;41~49)aJ«aa-</l^n fta-f A'OBffie*^. H»f«lfe±rK2}i mSSiiS^ 
•^nt, rdlBKSSAgS^^S»iS»fcyr:7B3aA5ES SO S!®fi2Z, 3feiI^4l4S5aT?*5. £n63«»EatiaB8 

±t!&1tiba>^m&(.lw:la, Ba. Ca) SS«U (C. X;]' 3 0 SSUTI^MAS. 0 1 mm<D^im> 

aaS:ffl®ISifS#»^S(61'-6B®. 615-621;4l-49)3!« 6aWJlClftlW*T ^ffiDf^lRlzTfi^jJ^SI^K) . ftX 

«g3-f;v-tn-6n;c. «iEia86*sBfe^s*«^»fcii sn«. dro^^-ett. fiffs (1-4) [^©^jhs. 

»S).&»fe-rsfc*©ism«»E(ib)Sji«f 5. ra*> 3s>j=7^:-3'ST?s3aiKiSt3-c:&«»s&t (+y 

±^i:Xfm*^SS±-t!!>k»(Di^m^i:mm si 1-1 9iiitimiomioii^V:m'i+yi^&-y 

;&-ct3sv>. cios^, /x;n£ia®«S3'f;ncB» jaOTifflffl*ffi5ttKT?*««a^-xi oi2 o». 

3tf-Mt|%5gsn&.i:r^ofE£ii<^il!!i$ns. eitr^ [0015] gi2 flsifflosiisffii 1 

a!£^{61~690611,612}«J:Z):fiiil»«S!S¥S(61~ ijHH^nit. ^HU.mifS^n'fArlAeiM, @2t£ 

690613.614)K:J;0. fiffll C*^;^!^!^®^®*^* ^1-<fc5fc, jESttfflilfflOGTO (d'- h ■ ^'-V- 

!6ti%-*i:?RI-S-|Sik:j^5i3fc. m§s.^^)i^n^n :t7 - S cr) 4 1 ifeJ;(a:ft8g<£afiffl®GT04 1 

®iJ-7e»**±ofaB8ii*&ffi;£bT*<ciic± 2S®i/T, fiJisajge o©+ia*sg*.kr)f-ffl*fflK: 
D, fi2Ilo*¥:Sr|l)^K:8S-3r« t/n-sh-jl^np 59 SS2$n«. GT04 1 l«J;ir4 1 2». -^^nc 
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TO H^-f 1 3*J;U!4 1 4"e:t> Gi«) /t7 

<kpic, sgiia9ffloaeiigS4i-4 9*j;i;^2» 

K41-49. 5 1-5 9OGT0H9'f A* (41 1, 
412) fctt. S«/Vl';J^^&«6 1-6 9, 7 1~7 

[0 0 1 81 %\1^<0^(0Wlinf\^7S^m& 1.6 4 

«9*a.-^-r5*-^'**A5. aiac+oae/vi'X 

09tt) 0!}]if8/1^'X%£S§ 63. 66:B<]:c;:69 ^ 

[0 0 1 91 ^2is.o'i?(DmAnr['7s9s&^i 1,74 

«'ra-'T->fx-i'*-^;3t5. S2ia©«i'OS«/'?A';^ 
^4S7 2. 7 5;SJ:tK7 8Kf4Bafi:3g4S8 5*s. 3i 
SiJ-'f^'a «!a|A«BI7 0Bb) Vto^tmummi^ 

CD 4>®S%/x;(';^^^ 73, 76^<];l^79 K^ftEIK 

%£g8 eaj. 3issu-f>& (ffli^Ji07ocb) 
[0 0 2 01 Bast^£§§8 1 cD«siga@ 5 tc^-r. -eo 

(ffllK.H^TeoAa'-Ca, Ab~Cb) *{C0BS555ll{6 
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[0 0 2 13 Bl6S#fiBl/T. An':^ft&lHllS9 0**^ 

6 Kw-r I s tsjets /i^;^»feiaK9 o 
tt. smfiM^ I B e!)-««fc»UT:e*rfiv»Hni 

CD, ^;0 5»5r/;;v;^Pd$:g±U d^Dyi'/^JVXPd 

jflEJ^ I s ffl-^S8^^3fe1--5^ 1 O^aSPISIRiai/V!'^ 
P b o SSSfet-S. SB 9 0 VJSlC, a;1'X P b o *S 

;SiK/tJi';!tPas*'»M^T, s^ssxmmi bch 

7 0Aa*«i&#ltSt. •^tlJ:tH 2 0° , 2 40 
• , 18 0', 60' 3 0 0° -ftffldtjSir&aEJg 

Ba. Ca. Ab, Bb*!J:t^Cb (07) SffifeS* 
Sfc*©S52. iS3, JB4, m5feJ;»3l6<03mraW 
R||DAJl^;^Pn»», PbS4o. Pi»»o, Pno^^tfP 
»»M*^&1"-6. il^xScOA^PXlt. H5fca^T±5 
tC, 8 1-86 1S.^1f\SMWVV7sm^ 6 

1~6 9. 7 1-7 9fc^^&nS. 

LO 0 2 21 las &#Ml/T. Bafic%&%8 1 cottfii^ 
SliQ^-f <5. 8 1 2t:li. I^S^BHr^OlP^ 
J!5w8Sit®I s (06) a5«fi5&ftSP'f^CS«T 

«*t>tO *J, I 8 0l*-fi'JHM8«SS*lT*5. «f 

^siiSi'UTU c©;'?;i';^o^Pbo*sEk^i/ 

Pa (CD3£±D) s^^^hr^/yrs. THUX^e? 
>^8 1 lo^i/i'hT*-^**;**'; 8 1 2 0fi«fflur 
l«l/XSig3r4"«. cnciD^t^U 8 1 214, AJi^^ 

m»l B SIBSa-f JH^«T5fc»©-a (I s(Dl 
•e-'fi^iWa') (3!)ji«xa-'r-f5»-i'*IBifcfcfflAU 

AJkXP b oa^si*'r-5ts&Eiu<-Ji®a«xa- 
T^W'T'-^'&JSafeCHiATS. pi ^ 'J 8 1 2<Ddi*7'- 
^'l*. ^tAXPa (©SfcTd) C^Wl/T9s»?B13 

[0 0 2 SI Ki!B:%£S8 2-8 6(D«^li8 lOffiiSt 

ti, «2©a8SMfliifSiA;i'XPbi»o*»#^^nT;i 

nSOT, ifcPbi»oV4PboiD12 0* *fcfS«sjg 
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^ (ias«f) *Ji'U7Sn5©T!. ftfcPbjiottP 
b o J; D 2 4 0 ° tfcli*tSnTVi«0-r, MJifcSg*»8 

^SfiSiSlSB 7 CD C a J: 5 

m CDAa (Sim*) a:BlCST«a3-fJH A 
a. 2Aa, 3Aa(C. Ba (8 2mA) Ittt^^'fJl' 
IB a. 2Ba, 3 Bate. Ca (8 3iB3b) 
'f/VlCa, 2Ca, 3 C a(;:ffinS(Z>T. 
SI l-^i 9;z:^t>l@>eD^lir»?T« (4y) 

/t;v:^Pbi»ci&t#;tSiiTcncj;0-e(Oy'Hi^x* a? 
'>>3' (HjS'STn jjJi'ijysnaoT?. sfcpbi.o 
liP b o± ei 1 8 0 ' <fcffid*an-cvs«<oT?. lajasife 

n'f;Hl««iii9t0!l^^fE!i|7CDAa2:;&:$«^. ^ISt^ 
±S8 4AtS^Sii«'r3.-7'-f X-:^KStyVifc« 
^3'f;iol1B«;ffir±Bl7 0Ab2:]&:$. n&%±S8 5 
lcJ±. ^ 5 ©3C8gM8B^SSy^;i'^ P b«« *»^^63aTC 

n«®Tr. *fcPb.oaPboJ:t>6 0* <ajft3ft*StlT 

- ^ «CS:^ < ;iTi««SiEtiH 7 © B b t 

p bio. *t*/L enxcnc* d*©7 i« i^;^* i> 

Pboi:«)300° (^«%nTV^$<DT, BQSclB^ 

-TATi««iiSJ4ia7(DCbtft:«. CblcMbTBbti 
12 0* iS£ffl*lSnT* 0 . A b ttC b C^^VT2 4 0 

(ii^) (DAb (B4ffi:«) »siK:^^;rs^3<;)/4 

Ab, 5Ab, 6 Able. Bb (8 5(fi:{)) ttQ;Sl3'f 
Jlr4Bb. 5Bb, SBblC. Cb (8 6ia*) 
3'fJU4Cb. 5Cb, eCbteSUnsCT, SfES© 

^2 1-2 9i:<to^(Dfija2i::}&oTe (-y) 
[0 0 2 61 a4$#iF.UT]is^i;]^;^fs£S6 1 tots 



#Ba?6-l 8251 8 
a»^ 14*#S6 1 2 *S?®6 1 2 fc 

iseoQissssB 1 i*aae«!5*-*'S:^^5. safe 

S6 1 ;^'<U-^')5«a*S*Sli3rr«:fc*®75' 

io3fS6 1 4fc^Aa. WAS. a25gS6 1 \ 
mkm^ 1 © t scB, «§t3-f ^ 1 A a icjasspsss 

I s (B6} ]9«S!En$]»s. iB@i^«si.};i9:fc#Vi&fia|;^ 

[0 0 2 61 lijme 1 4ICHU ±]£OieflS^%^l' ^ 

jrrs) IMS!>«i!!i^S6 1 S)!if. ilSbQittfg 

atr-^S-&^t«. fia:S8S6i3%., :i-'^l'-^'i{f»«!IS!l 

ia©t#X>zi-^^»40SSftrx-:^S. «t"S<fcB<t 

e«»SJOfilofttt4Sto-r5*-i'S. inSfge 1 4c 

fift«8EI& 0 &iS/LSiE« AOBI 6 O I b © 
^$l:lt> ffiM3'f;uiAal:l±. J@9!8^ffiS&^©« 
iSCffllA-KS 6 © 1 88) a, lE^lRJK 1 biJ-S/:? h Lfe. 
0 6 iCSr I baiSiiiisna. TS:to'B«aa'f JV«i!ii*«» 

^fs©2:#i:i^ «g3'r;i^a. i^s^a^© 
[0 0 2 71 iiuwiie 1 4©w*5«-3' (*jat)-rfi) 

ftl/'«;»'L©ffi<ti»ilie^S7>l'ii'- h 6 2 0. 6 2 

iK-^-*. jtoJPse i4©ai*f=-^'©ffl>t#«s&a%TT 

-^'Sl«WB6 1 6*J;l^7'f-KA*yi'iSifS6 2 2 
©«SSSSfll CtnJKSe 1 4©tii:07*-^©te*t4i*^ 

-rtsffiii) ma3-f;ncffiti&«s5i5 (©i^ji^ 

fiatTT-^S/^.'V;'^PafcRIII!UT9y5^6 2 3fc9 
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[0 0 2 8] jins»s6i6». ss^s&ffi msm^i 
4<om*7'-^'ffl»j*ie) JcttiEft (5^5^6 2 sea 

6 1 6JtsS±8j^4ff?i$c:tK:ft:S. ;<7«»^6 1 
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